A report is made of the clinical results in the first 500 patients operated on by mitral valvuloplasty in whom a preoperative diagnosis of predominant mitral stenosis had been made. The operation appears to offer some protection against late peripheral embolization.
SURGICAL treatment for mitral stenosis has now existed for sufficient time and has been carried out on enough patients to permit evaluation of operative mortality and postoperative results for the first few years. The earlier efforts of Cutler, Graham and others were largely directed at the conversion of mitral stenosis into mitral insufficiency. It was argued that incompetence was to be preferred to obstruction. Souttar attempted digital dilatation and no doubt attained a remarkable degree of restoration of valve function in one patient. His effort was not sustained nor his contribution appreciated. The better appreciation of the significance of individual leaflet function. We have described elsewhere'-' the development and details of the operation and the rationale for use of the term valvuloplasty, which we have given it. Smithy, a postwar pioneer in this field, unfortunately died before he could extend his initial experiences.4' 5 Bailey with his collaborators6-8 in this country has termed his operation commissurotomy, and Baker, Brock and Campbell0' 11 in England refer to it as valvulotomy and valvotomy. The place of any operation in the treatment of a pathologic state must be judged by the following standards: The course of the disease under medical management; the operative mortality; the benefit to be derived from operation. It is our purpose in this article to present evidence dealing with the second and third points and to show that there is a useful place for mitral valvuloplasty in properly selected patients.
ously by us2 and probably changed only qualitatively rather than in principle in this group of 500 patients. With confidence and skill gained through experience, the surgeon has been able to accomplish increasingly successful valvuloplasty by the appropriate use of his finger or a valvulotome, depending on the condition of the valve. Since embolization to peripheral arteries has proved to be a major problem at the time of operation, techniques to minimize this danger were adopted in the last 250 patients in this series. The possibility of intra-auricular thrombi being present is greatest in fibrillating patients, and, therefore, in all of these the auricle has been freely flushed before any intra-auricular manipulation. Our criteria for the selection of patients for operation have not materially changed since early in our experience. ' We believe now, as we always have, that patients should not be operated upon unless they are substantially disabled by their disease, and unless, in spite of medical treatment, they are going progressively downhill. The reasons for this attitude are obvious. Many persons may have a very benign form of mitral valve disease, and before the onset of symptoms it is usually difficult to foretell what the course of their illness will be; they may never need an operation. It must be remembered also that this operation, in its present form, is a palliative procedure, not a cure. The valve is not restored to normal, and other factors in the heart disease, not dependent on the mechanical obstruction, are not relieved. We are undoubtedly somewhat more liberal now than we were in accepting some patients with lesser degrees of disability, who find it difficult to accept their limitations for reasons of occupation or otherwise.
The classification, which has been employed, has been described elsewhere ;3 it roughly corresponds to the functional classification of the New York Heart Association. This series includes no patients in group I, that is those without any significant symptoms. It includes only 13 in group II; these are patients who are handicapped by symptoms from their disease but in whom the condition is not particularly progressive. There are 342 in group III; patients suffering mainly from pulmonary symptoms which are progressive in nature and sufficiently handicapping so that ordinary activities are being significantly and increasingly limited. There are 145 in group IV; these being cardiac invalids, mostly suffering from chronic congestive failure.
OPERATIVE MORTALITY
The operative mortality is shown in table 1 The results in group IV have also been strikingly good (table 5) . Ten have died, one of whom succumbed to a noncardiac illness. Fifteen are unchanged or worse. Two of these are disabled as the result of operative or postoperative emboli although their cardiac status is better. The other patients in group IV are better, and more than half of the entire group have been strikingly improved. Since patients in this group were cardiac invalids, we have been somewhat more liberal in our definition of "marked improvement" and have so classified patients who can now carry on sedentary occupations and who require only a minimum of diuretic therapy.
Operative and Postoperative Embolization
Of particular interest is the effect of the operation on the precipitation of peripheral emboli and on the incidence of emboli developing at some late date after the operation.
Operative emboli detached from the thrombus in the left auricular appendage at the time of operation or from a calcific fragment of a fractured mitral valve constitute a major hazard of the procedure both in regards to mortality and in producing serious sequelae, usually in the form of cerebral hemiplegia, which may be disabling. Table 6 shows the incidence of these operative emboli in patients with and without auricular fibrillation. It will be seen from the The most impressive evidence that the operation confers a genuine and lasting benefit is that in the overwhelming majority of instances, the improvement shown by the patients has been for the entire period of ob- 
Postoperative Syndrome
Others have noted the frequent occurrence postoperatively of a complex of symptoms first described by Soloff and his associates" and believed by them to represent reactivation of rheumatic fever. We have called it the "postoperative syndrome" since we are not convinced that it is always rheumatic fever. Indeed, it probably represents a melange of conditions. The most striking manifestations of this syndrome are chest pain and fever. The chest pain may be of various types. It may be a deep, boring pain over the precordial area or pain which is difficult to distinguish from the intercostal pain common following thoracotomies; sometimes the pain is of the pleural type and may occur on either side; it may be noticed in the left shoulder.
Together with pain and fever, the syndrome may be characterized by pneumonitis on one or both sides, or by pleurisy either dry or with effusion. We have not included in this group postoperative manifestations within two or three weeks of operation, unless they are very clearly rheumatic fever, because of the difficulty of distinguishing them from the pericardial reaction which is inevitable after operation in these patients, and the pleural reaction secondary to the operation. Many patients also have shown a tendency to develop congestive symptoms following operation for a few weeks or even months. Inasmuch as there has been a profound change in the status of the hearts of persons successfully operated upon for mitral stenosis, it is usually unnecessary to attribute this to active carditis. It is obvious that the left ventricle has been protected by the severe degree of mitral stenosis in these patients, and when an effective fracture of the mitral valve has been made, this ventricle is called upon to do a great deal more work. It would not be surprising, therefore, if some degree of left ventricular failure occurred postoperatively, and it may take months before the left ventricle hypertrophies enough to accommodate itself to the increased work load it is called upon to carry. This would appear to be a physiologic adjustment to the change in the hemodynamics.
The majority of these patients with the postoperative syndrome were not personally observed in the attacks, which occurred after they had left the hospital, and we are dependent on information from them and their attending physicians. In some instances, no doubt, they reported attacks of incidental pneumonitis, bronchitis, exacerbation of the intercostal pain of the operative incision, and so forth, so that our reported percentage is undoubtedly a maximum. A further complicating factor has been a troublesome intercostal neuritis that occurred not infrequently in our earlier experience when Effocaine was used in the hope of preventing the postoperative intercostal pain. We found, as has been found elsewhere, that a neuritis resulted in a good many of these patients. This has been presumed to be due to the agent mentioned.
Thirty-one per cent of our patients have had one or more attacks of the postoperative syndrome following their discharge from the hospital after operation. Eighteen per cent had a single attack; in 13 per cent the attacks were recurrent. In some cases these attacks have recurred up to four years after operation. In 30, or 7 per cent, there was fairly good clinical evidence of rheumatic fever or arthritis.
Further study is needed to elucidate the exact nature of these attacks and their relationship to the operative procedure. They have not proved to be sufficiently disabling in themselves, nor to have altered the improved status of our patients to a degree that would signifi-cantly affect the overall operative benefit. Most of these patients have been treated with penicillin or other antibiotics at the time of these attacks and some have been given aspirin. Whether either of these types of treatment has altered the course, we do not know, since for the most part the attacks have been benign and have subsided within a week or two. All of our patients who are not sensitive to penicillin have been on prophylactic penicillin following operation. There has been no correlation between the presence of Aschoff bodies found in the biopsy of the auricular appendage of patients and the development of these attacks, and no evident correlation with their age and the severity or type of their symptoms prior to operation.
OBJECTIVE CLINICAL FINDINGS
A study is now in progress of the results of a follow-up examination on as many of these patients as possible, the examination being made personally by one of us or our associates. The results will be reported in detail elsewhere. A preliminary report on 67 of these patients is included here chiefly to show that the evaluation of their present status, based on our personal examinations, agrees closely with the evaluation made independently on the basis of questionnaires and similar information (table 7) . On the whole, the personal examination revealed somewhat more favorable status than the questionnaires, but in no instance was there a marked discrepancy nor change of more than a single grade in the scale of improvement; for example, from "slightly improved" to "moderately improved" or from "slightly improved" to "unchanged." This close correlation between these two methods of evaluation in a significant sample of the whole group is evidence in favor of the validity of the evaluation of the entire series of 500 patients. Table 8 shows the present status of these patients classified according to the classification of the New York Heart Association with their status by this classification prior to operation.
Only a general statement will be made at this time regarding the objective findings in these patients. For the most part there has however, deal with relatively few patients and with patients followed for only a short period of time. As we have emphasized previously, and has been noted by others both on clinical grounds and as a result of hemodynamic studies, the improvement of these patients is often progressive over many months. This is undoubtedly due to the fact that the pulmonary vascular changes have regressed slowly over a period of months and that adjustments of the heart itself may also take place slowly. In the more seriously disabled patients, regression of changes in liver function as a result of the lessened congestion of the liver may also take place slowly. Soloff and his associates28 29 have pointed out some of the problems in the evaluation of patients postoperatively and have indicated that the objective signs of cardiac improvement, particularly as to heart size, have lagged far behind subjective improvement. For this reason, and also because, in their experience, even the subjective improvement has not been too striking, they have questioned the advisability of operations for mitral stenosis in many patients with mitral valve disease.
It is difficult to get statistics on comparable groups of patients treated surgically and nonsurgically. This is particularly true in our group III patients who, as stated, are substantially disabled and going downhill. In view of the downhill course of these patients, it would seem likely that their outlook for continued life is not good; however, we have no statistics on patients of this type. The group IV patients are terminal cases, cardiac invalids. We previously reported' a series of 19 such patients who were acceptable for operation, but who refused it. Seventeen of the 19 were dead within one year.
It is true that the changes in physical findings are much less striking in our experience than the subjective improvement or the increased work capacity of these patients, and this holds true also in regard to some of the reported physiologic studies of circulatory function by cardiac catheterization. However, at the Second World Congress of Cardiology, a number of papers were presented showing a very favorable effect on cardiovascular physiology, particularly when measured several months after operation, and confirming a good many prior published reports of similar nature. It must be remembered that this operation is not curative; it is merely a palliative procedure, but often a very effective palliative procedure. It does not prevent the recurrence of rheumatic fever; in fact there is some evidence that rheumatic fever may occur more commonly following it than in patients unoperated upon. It does not prevent bacterial endocarditis, and where there is chiefly myocardial failure and valvular obstruction is not the important factor, it will not return such patients to health.
It is of course impossible to attribute the subjective improvement always to the mechanical effect of improved valve function produced by this operation. One cannot rule out other factors, such as the psychic effects of the procedure, and the fact that in some instances these patients have had more careful medical regulation subsequent to operation. However, patients with significant elements of symptomatology due to anxiety neurosis were excluded from the operation so far as possible, and most of the patients returned to the care of their own physicians after the operation, and on the whole have received less rather than more medical supervision. Other considerations also bear on this point. Thus, the improvement of these patients has for the most part been progressive over the first postoperative year and in almost all instances has been maintained during the period of observation. If the effects of the operation were largely psychic, one would expect the improvement to be immediate but less persistent. In addition, we are now in the process of analysing in more detail a number of factors that affect the late results, and these, which will be reported elsewhere, show that good or poor results are in the aggregate dependent on factors having to do with the mitral stenosis per se, the severity of preoperative stenosis, the degree of calcification, the success in producing an adequately enlarged orifice, the amount of associated mitral insufficiency and other similar influences.
The 
